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INTRODUCTION 
 
Making Sense is already showing us how urban participatory 
sensing may become a more established pathway for citizens 
and communities to produce and interpret data themselves 
from air quality outdoor and indoor, odour nuisance to noise and 
water pollution. And our current DIY/DIT developments of low-
cost and open source sensing technologies are increasingly 
helping the support and enablement of such citizen and 
community-led interventions in environmental monitoring. 
 
We always envision more nevertheless, with citizens and their communities playing the 
leading role in creating, designing, building and implementing transdisciplinary bottom-up 
technical and social innovation strategies in all stages of the project and in their own houses, 
streets, neighbourhoods, cities, regions, or even countries. 
 
Allowing these citizens to reflect on the required steps to appropriately develop this process, 
and above all supporting them while they pass from the thinking to the acting stages, has a 
series of benefits. If selected by and decided upon by those who have an actual stake in the 
matter, we strongly believe that data will become more relevant and reach higher impact 
levels as it is appropriated by those who need it.  
 
Supported by relevant open technical and social tools for their own contexts, citizens and 
their communities can take ownership and responsibility for the data collected and analysed, 
increase their own chances of staying engaged throughout and after the process, and 
hopefully find new channels for their own empowerment at multiple levels, from 
environmental and economic, to social, cultural and political dimensions.  
 
Remembering Ivan Illich in his seminal work Tools for Conviviality (1973), “the crisis can be 
solved only if we learn to invert the present deep structure of tools; if we give people tools 
that guarantee their right to work with high, independent efficiency (...) People need new 
tools to work with rather than tools that "work" for them. They need technology to make the 
most of the energy and imagination each has.” 1 
                                                     
1Illich, I. (1973). Tools for Conviviality. Glasgow: William Collins Sons & Co. p.23. 
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From our standpoint as enablers, curators or organizers of participatory sensing pilots in 3 
different cities, Amsterdam (Netherlands), Barcelona (Spain) and Prishtina (Kosovo), one of 
the main questions is indeed how to build robust conditions for a successful participatory 
approach here that can at least help inverting this still present centralized structure of tools. 
But most of all, we also need to understand what do we mean by success within each of 
these pilot, and what is truly required to assess it beyond traditional quantifiable check lists 
that can become counterintuitive in this context. 
 
We are thus facing simultaneous opportunities and obstacles in putting into practice a 
bottom-up participatory approach. A crucial challenge here is for citizens and communities to 
define what they want to achieve in the end, and choose an adaptable path taking into 
account the environmental, economic, social, cultural and political circumstances that will 
always change with time. And we recognize this is a course of action and reflection that will 
probably stay open for a long time after the end of Making Sense itself.  
 
But we also believe we need to tackle it right now by establishing from the very beginning an 
approach based on transdisciplinary processes driven both vertically, by integrating all 
possible citizens’ interests and actions, that is, closely embedding immediate practical issues 
and needs, and horizontally, by promoting a collaboratively designed and strongly balanced 
framework which is able to draw from any form of suitable disciplinary or lay knowledge, that 
is, from social to technical disciplines, from citizen science to vernacular know-how.  
 
The ultimate goal of empowering citizens and communities to make social change in their 
local contexts will only be achieved if this is done from first to last days within such open and 
highly engaging and encompassing frameworks. 
 
We can always repeat to the exhaustion that a bottom-up and 
participatory approach in the context of projects such as Making 
Sense needs to start from the real needs of citizens and 
communities who are trying to understand concrete problems, 
such as air and noise pollution, and what they can do to improve 
it. But if we are not aware of the necessary or most likely 
pathways to design and achieve it, meaningful words will never 
be turned into meaningful and sustained actions. 
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This is first about getting to a diagnosis of a problem or issue (the “what” or “why”) that should 
always be done by citizens and their communities, independently of the level of expertise 
offered by those of us supporting them within such discovery phases. But then, we should 
always be aware that a set of other questions will surely arise with it.  
 
For example, who are these citizens and communities (the “who”)? Are they in place or 
engaged, for instance in neighborhood associations or environmental groups, or are they 
mainly unorganized lay citizens in need of first day resources and structured mobilization and 
action strategies? Do we need to promote their organization through specific processes? Or 
do we fully refuse any prescriptive models in favor of self-autonomous ways of citizen 
participation? 
 
Specific problems in the context of Making Sense can be translated into questions and 
answers through the use of DIY/DIT and low-cost open source sensing technologies (“for 
what” and “how”). But we should also be conscious of the emergence of several other 
sensible points of discussion.  
 
Which challenges emanate from the openness and adaptability of low-cost technologies? 
How can they influence the whole process, pertaining to issues such as data quality or 
calibration? And how should we factor technical glitches, higher level of required skills and 
time, or overall accessibility to citizens and communities?  
 
As a crucial point also to be considered, urban participatory sensing needs to encourage open 
and inclusive relationships between citizens, communities, NGOs, public administrations, 
business and industry players, and several other actors in a given territory or context (“with 
whom?”). And once more, additional questions will find their way into the mix. 
 
How to position participatory sensing communities in larger scientific and technological 
ecosystems? How to engage already established institutional actors in processes that 
sometimes conflict with their own goals? How to make the best of possible connections with 
those who are already engaging with similar issues? Or yet how to position citizen and 
community outputs within debates already being led by some of these actors? 
 
All this requires a plan for intervention or implementation with a shared set of milestones and 
goals that could fit the largest possible number of contexts and experiences inside and 
outside of Making Sense if we want to maximize our efforts. 
 
This type of plans may never be assumed as fit-for-all model, but it should set a course for 
action based on environmental data collection, analysis and interpretation, with the goal of 
supporting a variety of practical activities and events, from campaigns, bootcamps, 
hackathons to training sessions or interventions in public spaces. Moreover, it should also set 
 
 
making-sense.eu  | D4.2 | page 9 
 
 
such course for action in a way that it is conceptually informed by theoretical and empirical 
evidence pointed at the sustainability in time and resources of all activities and outputs 
envisioned and developed within Making Sense. 
 
During and after its execution and depending on the objectives established in the beginning, 
Making Sense can strive for increased awareness and empowerment in the local context, 
actual policy change, or outreach with wider publics not in traditional, formal and scientific 
formats but with more participatory and creative methods. 
 
Such a complex, dynamic and multifaceted process at the heart of a bottom-up and 
participatory approach calls for the use of a flexible framework able to employ several 
methods of design for social and technical issues, while being highly adapted to each one of 
the involved contexts and communities as mentioned earlier.  
 
First, this builds on previous experiences of participatory sensing and community led 
environmental monitoring initiatives, by the Making Sense partners and other relevant citizens 
and communities throughout the world, directly addressing the best practices but also the 
main challenges faced so far, as captured in precedent Making Sense endeavors (D6.2 + D4.1). 
Second, it also derives from a follow-up on the mapping of such best practices and 
challenges with informal conversations and contacts with the coordinators of the pilots, and 
when possible, community participants, together with particular moments of qualitative 
observational research in some of the pilot contexts, and access to produced materials of 
previous and ongoing activities in the pilot cities.   
 
But as this framework was never meant to be a mere conceptual or prescriptive exercise 
concerning best approaches for citizen and community engagement, we decided to take it 
also into a different development level, with a hands-on and practical framework co-created 
between all Making Sense partners, those in charge of pilots (Waag Society, IAAC and PEN), 
and those in charge of providing support to the pilots themselves (Dundee University and 
JRC). 
 
We shaped and organised a co-design and generative tools 
workshop with partners and key players from the Making Sense 
communities with this in mind, where the main outputs could be 
used “on the ground” with a sort of collective ownership by 
those who would benefit the most from them. 
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What is included in this deliverable is an enriched textual and visual summary of this co-
design and generative tools workshop, its methods and main exercises, together with a 
perspective on how its main outputs can take us into the flexible and encompassing 
participatory framework we have been referring to. The structure of this document is the 
following: 
 
Section 1. Co-Creation and Participation in Community Engagement describes the main 
purposes, key activities and outcomes of the co-design and generative tools workshop.  
 
Section 2. Open Shared Framework to Build and Sustain Communities describes the framework 
that emerged in the final session of the workshop, while also drawing from presentations and 
exchanges that took place throughout the two days.  
 
Section 3. Proposing a Minimally Viable Open Manifesto for Making Sense puts forward a set of 
principles or guidelines as recommendations for conducting a participatory approach within 
community engagement contexts for collective environmental monitoring. 
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1 
CO-CREATION AND 
PARTICIPATION IN 
COMMUNITY 
ENGAGEMENT 
 
Background 
 
As means to co-create the shared and open participatory approaches we aim for within 
Making Sense, a co-design and generative tools training workshop was held on June 7 and 8, 
2016 at the European Commission with partners and key players from the Making Sense 
Project. The workshop was co-designed and organized by the Joint Research Centre (JRC), 
together with key external experts in this field, Liz Sanders, from Ohio State University (OSU) 
and MercèGraell from University Politècnica de Catalunya (UPC) who also played the roles of 
co-facilitators throughout all of the workshop. 
 
A co-creation platform and wide set of co-design generative 
tools were chosen and put to use within this workshop to build 
and enact simultaneously a framework for Making Sense, as a 
transdisciplinary approach that actively attempts to involve all 
stakeholders (e.g., experts, citizens, policy makers, etc.) in any 
design process, therefore helping to ensure that the results 
meet their needs and are ultimately actionable. 
 
This was our decision to better address the initial questions stated in the Making Sense 
proposal of improving the conceptual and methodological framework of the project, by 
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complementing in-field evaluation and research on the strategies being deployed by each 
partner, with suggestions for innovative methods and best practices of community 
engagement that should permeate all relevant Making Sense processes and components. 
 
We went from the first two mapping and exploratory steps already mentioned in the 
Introduction, into a new setting where all partners shared their recent efforts and activities in 
the scope of the project. And then we employed multiple co-design and generative tools to 
create and visualize a common participatory framework for community engagement, moving 
ahead not only in their own contexts, but also in the Making Sense consortium a whole.  
 
Aiming at such a broad perspective and especially when discussing a common game plan for 
Making Sense, however we always acknowledged the specific characteristics and needs of 
each context, trying never to erase the specificities that make them unique, and also never to 
create an artificial pre-packaged solution for all pilots to adopt and implement.  
 
It is never enough to remind how crucial choices like this need to carefully consider every 
project needs to always keep its participatory framework as open as possible to modularly 
integrate and play with methods and tools which might work better in a given context. 
Flexibility is a key for our goals, guided by general principles of creativity and collaboration 
that place citizens and communities as the main deciders and co-creators of the process. 
Such co-creation or in-depth engagement of citizens and communities varies on the local 
conditions in the contexts, such as resources, environmental awareness, political priorities, or 
any unintended circumstances that may arise.  
 
In attendance at the workshop were members from all the partner of the Making Sense 
project, as well as other stakeholders involved in the pilots and members of related projects:  
x Waag Society (WAAG) from the Netherlands 
x Institute for Advanced Architecture of Catalonia (IAAC) From Spain 
x Peer Educators Network (PEN) and Science for Change from Kosovo 
x Dundee University (DUNDEE) from The United Kingdom 
x Joint Research Center (JRC) from Belgium 
x hackAIR | Collective Awareness for Air Quality (another CAPS project) 
x Laboratory of Geo-Information Science and Remote Sensing, Wageningen University 
from the Netherlands (collaborating with Waag Society) 
x citizens/participants in the Amsterdam first pilot from the Netherlands, Urban AirQ, 
including the leader of the TreeWifi project (collaborating with Waag Society) 
 
The stated objectives of the workshop were: 
x To develop a shared understanding of and appreciation for each other’s work and 
methods in participatory and community based activities, 
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x To learn about and to gain hands-on experiences with co-designing and generative 
design research tools while engaging in project-related activities; 
x And to apply these co-designing methods and tools to establish and visualize a 
common ground that could be expressed as an actionable framework for participation 
and citizen engagement. 
 
The key activities that took place during the workshop included: 
x Presentations about progress and future plans from each of the consortium partners, 
x Presentations on Co-designing and Generative Tools with an applied case study 
example, 
x Hands-on immersion in conducting co-design sessions with generative tools, 
x Visualization of experience timelines for each of the pilot cities, and 
x The collective creation of an actionable framework for participation and citizen 
engagement. 
 
 
Homework 
 
The workshop participants were assigned homework to complete before the workshop itself. 
Each participant was asked to conduct one or two interviews with current and/or future 
community stakeholders in the respective pilots or similar previous contexts. A pre-defined 
template was prepared (Fig. 1) as a common guide to present the information, in an easy-to-
use format standing between a “persona card” and a semi-structured interview guide. This 
assignment was essential to ensure that the co-designing activities in the workshop could be 
used to produce results that directly came from the contexts of the pilots and therefore are 
relevant and actionable.  
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Fig. 1: Homework given to consortium partners' prior to the workshop 
 
 
Presentations from each of the consortium partners 
 
The Making Sense Workshop began with presentations by representatives for each of the pilot 
cities. The aim of these presentations was to get everyone quickly up to speed on what has 
been going on, to make explicit what the goals were for each of the pilot cities, and to review 
best practices and lessons learned so far (see presentations in Annex I). 
 
One member from each pilot city came prepared to present their city’s progress to date in a 
presentation addressing the following topics: 
x What is the purpose of your work and its expected impact?  
x Where are you in the process? 
x What is working well and what is not working so well? 
x What plans do you have for immediate next steps? 
x What do you hope to get out of this workshop? 
 
 
making-sense.eu  | D4.2 | page 15 
 
 
After the presentations, the facilitators asked the participants to identify and to note on cards 
any surprises and/or insights that had occurred during the presentations (Fig. 2). Notable 
among the surprises and insights were: 
x Diversity is a most important strength of this group that incorporates experienced 
partners with a lot of relevant, yet different, experiences. 
x Building a common framework for such a diverse group poses challenges. 
x Efficiency in social activism, considering the energy amongst volunteers in Prishtina is 
remarkable! 
x Barcelona is starting from a ground zero from the needs of the people and existing 
issues, now building an open map of Barcelona communities, networks and civic 
associations, and already and connecting across this map. 
 
 
 
Fig. 2: Key insights from the consortium partners’ presentations 
 
 
Presentations from the facilitators I: A presentation on Co-designing and Generative Tools 
 
Liz Sanders presented Co-designing and Generative Tools (see presentation in Annex II). It 
introduced the workshop participants to the theory and practice of co-designing, and the 
topics covered included a definition of co-designing, the positioning of co-designing in the 
overall design and development process, and a theoretical perspective on individual creativity 
and collective creativity. An introduction to the Participatory Prototyping Cycle (PPC) and the 
use of generative tools for making, telling and enacting was also presented. Many examples of 
the Participatory Prototyping Cycle in action were shared, including projects in industry as 
well as academic research projects that could offer useful inputs for Making Sense, from 
front-end exploration and innovation in the design of consumer products and services, the 
built environment, healthcare spaces and systems, and industrial technological products and 
systems. 
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The PPC is a framework for action in design that has emerged over 35 years of practical 
experience by Liz Sanders while working with teams and communities in the front end of the 
design and development process2. Its framework invites relevant stakeholders into the design 
process and supplies them with tools, methods and activities that they can use without 
having education or experience as designers. The PPC combines making, telling and enacting 
and uses each activity to fuel the next. By putting making together with telling and enacting, 
people who are not skilled in making can be empowered to    externalise their visualization 
process. The PPC is especially effective when it is used    to frame co-designing activities for 
teams that are made up of stakeholders from different backgrounds.     
 
The unique advantage of the PPC model is its emphasis on the cyclical and iterative 
relationship between making, telling and enacting (Fig. 3). You can enter the PPC at any point, 
i.e., by making things, or telling stories about the future or enacting future experiences. And 
from each entry point, you can move in any direction. The PPC opens a myriad of possibilities 
for participation by all the relevant stakeholders in the early front end of design projects. 
 
       
 
Fig. 3: Iterative model of making, telling and enacting, explained by both Liz Sanders and Mercè Graell. 
 
In making, we use our hands to embody ideas in the form of physical artefacts. Telling is a 
verbal description about future scenarios of use. We might tell a story about the future or 
describe a future artefact. Enacting or pretending refers to the use of the body in the 
environment to express ideas about past, present or future experience. 
 
The primary advantage of the making/telling/enacting model is that it provides for alternative 
forms of expression for all the stakeholders in the design process. Some people will respond 
best to stories, some to the enactments and others to the props and models. By utilising all 
                                                     
2 The PPC was introduced in: Sanders, E.B.‐N. and Stappers P.J. (2012). Convivial Toolbox: Generative Tools for the 
Front End of Design. Amsterdam: BIS Publishers. 
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three in an iterative cycle, everyone who has a stake in the experience domain can contribute 
to the conceptualisation process and find a means of externalising their visualisations. Liz 
Sanders' approach is thus characterized by a participatory mindset that values people as co-
creators in the design process and is oriented to concrete action. In this sense it stands in 
contrast with critical design approaches, such as speculative design3 and design fiction, more 
oriented by an expert mindset in which design researchers are designing for the people, not 
with the people. 
 
In the Making Sense workshop a set of methods and tools were put to use using the 
making/telling/enacting model. In making, the workshop emphasized hands-on experiences 
with both 2D and 3D materials for making. A large variety of materials were made available for 
the participants to use for planning co-design activities and toolkits in the workshop and also 
potentially in the pilots. A sample of some of the making materials is shown below (Fig. 4). 
 
 
 
                                                     
3 Dunne, A., Raby, F. (2013). Speculative Everything: Design, Fiction and Social Dreaming. Massachusetts: The MIT 
Press. 
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Fig 4: Sample of the 3D and 2D generative tools used in the Workshop 
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In enacting, the participants were encouraged to explore it as a collaborative co-design 
method. Velcro-modelling materials and other props were made available for their use. The 
telling methods were used throughout the workshop as the participants shared their 
homework content, explained what they have made using the 2D and 3D materials as well as 
reflect on the enactments. 
 
 
Hands-on immersion in conducting co-design sessions with generative tools 
 
Next we discussed the stakeholders who showed up in the homework as well as the 
stakeholders who emerged in the presentations by the consortium partners. The 
stakeholders, who might be participants/citizens playing a role in the Making Sense project, 
included: 
 
 
Politician 
Activist 
Community champion 
Concerned citizen 
Person with asthma 
Petrol company representative 
Journalist 
Local business owner 
Expert with a negative attitude 
Angry old woman 
 
University student 
Chief Technology Officer of 
Amsterdam 
Representative of an organization 
Tourist 
Other experts 
Academic 
Doctor 
Volunteer 
Child (aged 9 to 12) 
 
 
Applying a making/telling/enacting model, the participants were then invited to use the wide 
range of 2D and 3D tools and materials, made available by the facilitators, to explore how best 
to set up a generative session to further develop one or more of these stakeholders (Fig. 5). 
Each team planned and prepared a half-hour generative design research session to execute 
on another team. Thus, each workshop participant had the opportunity to serve as a 
researcher on their own team and also as a participant for another team.  
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Fig. 5: Generative co-design session with 2D and 3D tools 
 
After the co-design sessions, the 13 stakeholders who were further developed were 
summarized in the form of stakeholder posters that we put on the wall (Fig. 6) as a reminder 
of the diversity of people who might take part in the Making Sense Community in the future. 
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Fig. 6: Stakeholder posters developed 
 
Presentations from the facilitators II: Presentation of an applied case study example 
 
MercèGraell presented a case study called Co-Designing with Citizens: The IC3 Case (see 
presentation in Annex III). She shared the co-design process developed with the Catalonian 
Climate Institute (IC3) and sponsored by a big national bank. The challenge was to make a 
significant positive change in people’s generally indifferent attitudes regarding climate 
change. Mercè described the different stages of the process—including methods, techniques 
and learnings - up to the conceptualization of many solutions. 
 
As a summary, the case showed: 
● How people’s perceptions and attitudes regarding climate change were explored: how 
the many co-design activities helped to identify the barriers and leverage points for 
people to act. 
● The co-design strategy: the co-design activities included contextual immersion 
techniques within samples of people with awareness, without awareness and others who 
denied climate change. They created projections of the future and collective reflections 
of future-present situations. 
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● Analysis and synthesis of co-design outputs. 
● The creation of a conceptual model. 
● The different actions and initiatives designed with a focus on participation, user 
content building and exploration. 
 
 
Visualization of experience timelines for each of the pilot cities 
 
Each pilot city team was then given the challenge to visualize their project plan in the form of 
a timeline that extended from the start of the project and went all the way to the end of the 
project and beyond (Fig. 7). Generative toolkits (2D and 3D tools) were made available for the 
workshop participants to use to express their plans. The following sections show the timelines 
for each city and provide notes that capture the essence of the presentations that were made 
for each of the timelines. 
 
 
 
 
 
Fig. 7: Building the experience timelines for the pilot cities 
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Roadmap Amsterdam  
 
Waag presented their three pilots (see the orange ovals) on their timeline (Fig.8): 
1. The Urban Air Quality pilot that started two months ago. 
2. The Smart Kids Lab that will start in October.  
3. The third pilot is still an open question. Inspired by Barcelona, Amsterdam will do 
community and issue mapping before deciding what to commit to. 
 
 
 
Fig. 8: Roadmap Amsterdam as co-designed by their participants 
 
They also detailed three additional lines of activity (on the bottom half of the paper) 
connected to the pilots: 
x Smart Citizens Lab that builds on cooperation with the City of Amsterdam (CTO), HvA, 
RIVM, SenseMakers, Alterra, AMS, Amsterdam Economic Board, Fablab Amsterdam and 
Waag's Open Wetlab, also internationally supported by Fablab Barcelona, Microgiants, 
FutureEverything and Dundee University. 
x The TreeWifi project that uses the trees in Amsterdam to measure the air quality, and 
to motivate people to use public transportation and their bikes more often by rewarding 
them with free WiFi when the air quality improves in their street. 
x The Sensor Geo-Information project as a case study deriving from the Smart Citizens 
Lab that is focusing on citizen sensing for improved urban environmental monitoring, in 
collaboration with Dutch universities and research centers. 
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a) The Urban Air Quality pilot has engaged 15 to 30 participants. But the outreach has been 
much larger since the story was featured on television. A lot of data has been collected and 
will be analysed and interpreted. Some of the learnings from this first pilot include: 
x How to work with “angry citizens” and skeptical experts, 
x How better to manage expectations from participants, 
x How to deal with problems of technical calibration of the low-cost sensors. 
 
b) The Smart Kids Lab will start in October. It kicks off at a planned event and the team in 
Amsterdam plans to engage about 100 to 200 kids in the 9 to 12 year old age group. In this 
pilot Waag hopes to draw key learnings on how to engage young people in environmental 
monitoring and to help them to become active campaigners. They want this young group to 
learn what it means to collect data about the environment, to visualize the data and to get a 
feeling of what it is to sense their environment. They hope that this pilot will turn into a 
campaign about bad or poor air quality. 
 
A part of Waag’s participatory approach is to engage with other experts such as makers, 
scientists and other organizations. They plan to use advocacy to reach many more people 
than those directly involved in the pilots. In their roadmap for the Making Sense project, Waag 
presented their main goals they would like to achieve: broadening the range of people actually 
doing environmental sensing, producing scientific impact on the topic of citizen sensing, 
promoting actual policy change, and delivering an output in the format of the “Making Sense 
Toolkit” that can reach wider publics. 
 
The Making Sense Toolkit is an evolving and collaborative output of the project assembling 
the contributions from all partners and has been a key output from the project from its early 
draft versions, and has been changing in form and contents as the projects is developed in all 
3 pilot cities.  It currently stands as a knowledge and resource online and offline environment 
for participatory sensing with DIY, low-cost and open source technologies, but future 
learnings are prone to offer a few structural changes. From the beginning its overarching 
goals are to foster community appropriation of existing sensing technology infrastructures, 
encourage data sensemaking processes, embed technical and methodological skills and 
foster learning among participants and across communities.  
 
Waag envisioned the Making Sense toolkit containing the following items: 
x Documentation and tutorials for use of low-cost sensing technologies, 
x Software platform with resources, 
x Best practices in both online and offline format (what works and what doesn’t), 
x Collection of personal stories from pilots, 
x Also available as a PDF (i.e., downloadable and printable for free). 
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Roadmap Prishtina 
 
The partners from Prishtina, the Peers Educators Network (PEN) and Science for Change, are 
well-established in their local context as civic and social organizations aiming to promote 
active citizenship, especially focusing on a young population. In their activities in participatory 
sensing and citizen science, they have focused since 2014 on working with young people 
(also considering the high percentage of Kosovo’s population being under the age of 25). 
 
As part of their participatory approach, they give careful attention to training courses and 
activities to empower young people on the use of low-cost sensors, measurement techniques 
and campaigning for social change. These training events are co-produced with the young 
people. The Science for Change Festival in 22-23 April marked the starting point of the Making 
Sense project (Fig. 9).  
 
 
 
Fig. 9 Roadmap Prishtina as co-designed by their participants 
 
Their bottom-up approach also focuses on empowering the youth/participants in the actual 
decision-making process governing the pilots on the ground. Participants are organized into 
three Committees in separate but still intertwined areas: 
● Education 
● Monitoring and research 
● Campaigning 
 
The Committees together with the team from the Making Sense project, meet in monthly 
assemblies (under a consensus/direct democracy model) to share successes and failures, 
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and decide next steps for the activities in the pilots. Each pilot follows the same rationale with 
main three components: 
● Gathering environmental data, 
● A get-away activity (taking place monthly), such as a hackathon, 
● Campaigning 
 
Each pilot will build on the results of previous pilots. Prishtina plans to look at the air pollution 
by season and to compare indoor and outdoor measurements. Before they start a pilot 
Prishtina conducts a Bootcamp with the young activists where together they discuss and 
make decisions about: 
● What to measure, 
● Where to conduct measurements, 
● What tools to use, 
● How to use the tools, 
● What do the committees think of the tools 
 
Prishtina’s goals are to create a solid ground of young activists who will continue to do this 
measurement and to grow on the results of one another.  The aims are for the volunteers to 
recruit more volunteers and to spread the movement out to a larger scale population. They 
also hope to use young people as a tactic to engage their parents. 
 
 
Roadmap Barcelona 
 
Barcelona worked for the first three months on the technical developments of the Smart 
Citizen Kit, API and platforms, and also in mapping the landscape of participatory sensing 
together with the JRC on the D6.2 + D4.1 deliverable “Mapping the Participatory Sensing and 
Community-Led Environmental Monitoring Initiatives”. They are currently engaged in the final 
1.5 version of the Smart Citizen Kit, and in issue and community mapping within Barcelona, 
which has helped them to identify the key issues for running the pilots (Fig. 10). The first pilot 
is very likely to focus on noise pollution. Barcelona’s pilots will be iterative, with the results of 
the previous pilot informing the next.  
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Fig. 10: Roadmap Barcelona as co-designed by their participants 
 
Barcelona is working on the design development of the “Onboarding Toolkit”, a welcoming 
package for Making Sense pilot participants, which will bring together valuable approaches 
from user research, community engagement and activism. The Onboarding Toolkit is 
considered important in light of previous experiences in Barcelona that many participants 
(even those with technical skills) are not able to set the Smart Citizen Kits up when they take 
them home.  
 
As they expressed it in their roadmap (Fig.6), the goals for the Onboarding Toolkit are: 
● To provide Smart Citizen Kit tutorials, 
● To help participants connect with other participants, 
● To raise overall awareness, and 
● To embed skills in the community that are crucial for sustainability. 
 
The Onboarding Toolkit will provide three types of information - contextual, technical and 
community - including succinct information about the pilots, their communities and goals, 3D 
files and technical help, and a conversational user interface that “real people” can install and 
use it to share insights with others. 
 
A “Journaling” device was also proposed by Barcelona, in a type of ethnographic approach. 
The journal would allow the team to obtain “soft data” about people’s experiences, using for 
instance digital collectable cameras, guidelines for note taking, etc. The annotations in the 
journal could help to interpret the hard data, i.e., journaling could be a way to make sense of 
the numerical data collected through the low-cost sensors used in the pilots. This was already 
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planned as a possible shared development with WP4 and WP5 partners, JRC and Dundee 
University.  
 
The question of interpretation and visualizing data is crucial for Barcelona’s team. They 
believe that it is important to speak to people in the language that they understand. So they 
will be exploring alternative ways of visualizing the data so that it makes sense to people and 
so that it can be a call to action. Options to be explored are for instance enabling tweet data 
to be sent directly to public authorities, or organizing “interventions” or “performances” to 
develop data as spectacle with a visible and concrete presence in public space or people’s 
everyday life. 
 
At the same time see as a challenge and opportunity in their local context, Barcelona 
acknowledges and seeks to cross-pollinate communities of practice with communities of 
interest. They will give careful attention to the tensions and interactions between these two 
main communities, one more technologically-savvy and involved throughout the project, and 
the other more likely to be involved in specific issues depending on the pilots. 
 
Barcelona also shared their thoughts on the Making Sense Toolkit. They envisage it as 
containing: 
● Technical resources 
● Community engagement tools 
● Campaigns 
● Case studies of real people 
● A full length documentary 
● Strategies to engage the media 
 
 
All cities feedback on the roadmaps 
 
After the presentations of the experience timelines, participants were given the opportunity to 
“vote” on the best ideas across all three timelines by placing voting dots (Fig. 11 and 12). Each 
pilot city was given two votes since there was an unequal number of people representing 
each city. The other consortium partners who are running a pilot (Dundee University and JRC) 
each had one vote. 
 
The most highly prioritized idea was the Onboarding Toolkit in Barcelona, previously presented 
as a structured assembly of technical and social knowledge. It was followed by a number of 
other ideas and best practices coming from all pilots: 
● Committees made up of young people with decision-making powers (Prishtina), 
● Community-based and event-based approach, engaging a network of people already 
on the ground and supporting them with relevant skills (e.g. Prishtina through bootcamps), 
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● Reaching out to and working with external stakeholders, such as local entrepreneurs 
that bring more knowledge and visibility to the project, like the TreeWifi project 
(Amsterdam), 
● Engaging with young people, their parents and teachers, such as in the next pilot of 
Smart Kids Lab (Amsterdam), 
● An interactive feedback cycle, as each pilot iterates during and after each activity, 
when it comes up with back-up plans when facing unplanned obstacles or when it 
identifies next challenges, all feeding into an evaluation and learning plan (Barcelona and 
Amsterdam), 
● The use of campaigns as “real tests” and points of contact with wider publics within 
the pilots (Prishtina). 
 
 
 
 
Fig. 11: Details on Onboarding Toolkit (Barcelona) and Committees (Prishtina) 
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Fig. 12 Detail of Smart Kids Lab (Amsterdam) and evaluation phase (Barcelona) 
 
 
The Making Sense Collective Roadmap 
 
The collective creation of an actionable framework for citizen and community engagement 
took place over two steps. First the participants formed four mixed-city teams to explore and 
visualize the challenges and opportunities posed by the following four topics (Fig. 13). These 
four topics became apparent to the facilitators after the presentations were made by the pilot 
cities on the visualizations of their experience timelines: 
1. Onboarding the citizens  
2. Campaigns and community building 
3. Collecting, analysing and visualizing both hard and soft data 
4. Project documentation and the Making Sense Toolkit 
 
 
 
 
Fig. 13: Mixed cities and partner teams exploring the topics into visualisations 
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The second step was for the teams to position their visualizations on a very large timeline so 
that all the contributions could be seen together. The Making Sense Collective Roadmap took 
shape over several long tables (Fig. 14) and the photo combination below shows the teams 
working on the front half (left) and the back half (right) of the roadmap/timeline. 
 
 
 
Fig. 14: The collective roadmap developed by all participants 
 
 
Onboarding the citizens  
 
All participants joining this project need a painless, simple entry point into the project. But first 
they need to sign up. Events and networks are likely to be a major part of signing up. The 
Onboarding Toolkit is a resource that citizens can access to give them the tools, the 
information, the log-ins, and the pathways to participate in this project. Onboarding has three 
core dimensions and then an additional other: context, community, technical, and journaling 
that cuts across the first three dimensions. 
 
A pyramidal model of participation (Fig. 15) provides the framework for onboarding. 
Onboarding needs to be staged and there will be phases by which people enter the project. 
The entry point is generic, and then other resources are made available as required. This is a 
design issue of “progressive disclosure”.  The idea is to make all this information accessible so 
there is not withholding of information, but at the same time without overwhelming the 
participants, especially for nontechnical people. If we think of the life of the project overall, 
there are different entry points. For instance there's a point at which a campaign scales up. 
There's a point at which the campaign is being scoped. So, the Onboarding Toolkit needs to 
align with that. Each city will need to decide what will be offered first - on the top of the 
pyramid, what will be offered next and so on, within a modular pyramidal scheme for 
Onboarding. 
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Fig. 15: Onboarding the citizens with a pyramidal model of participation and a possible prototype 
 
To co-create the Onboarding Toolkit, the first phase is to define the underlying principles of 
the Making Sense project such as open design, participatory sensing, campaigning, etc., 
followed by a second phase at the start of a campaign or pilot where the material to be 
included is to be decided through collective authorship by the Making Sense teams and 
participants whenever possible. Looking more in-depth into the core dimensions or 
components of the Onboarding Toolkit: 
 
a. Context:  This includes the informational resources, infographics, short videos, and the 
background information about the pilots, their communities and goals that the citizens need.  
 
b. Community:  This refers to the added value of social platforms and social channels where 
citizens and communities can interact. Some questions to consider include: 
● What are the appropriate spaces and channels?   
● Is it something that people already use?   
● And will it be curated?   
● Are the partners to undertake this as an activity to curate, to facilitate and manage?   
● Are the partners to run events online, etc.? 
 
c. Technical: This refers to the technicalinformational resources that are gateways to the 
different technical tools the Making Sense will be using as well as resources needed to access 
the project and community.  It is a layered approach in terms of the different requirements of 
the citizens and communities:  
● Some people are going to want to plug and play.  
● Other people are going to want full documentation so they can really get under the 
bonnet, and they're going to want face-to-face interactions.   
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d. Journaling:This refers to recording participants’ experiences and observations and 
annotating data in a similar format. Some questions to consider include: 
● What is it we're trying to record?   
● What is the data we are trying to capture?  
● How to ensure standardization across the data we collect? 
● Is the journaling tool to be developed for the onboarding? Several options: onboarding 
can have very lightweight instructions on how use the journaling tool for the purpose of 
the pilot, or in the first pilots we can leave the journaling outside of the onboarding and test 
participants’ willingness to do it in the next pilot.   
 
 
Campaigns and community building 
 
As a common statement from all partners, the communities are seen as the most important 
part of the whole Making Sense project. In each pilot, communities are the underlying basis of 
all activities and the main actors that are in fact “making sense” of the whole process. When 
engaging with communities, a number of challenges and opportunities were identified by the 
partners (see Fig. 16 below for a detail of challenges in red and opportunities in blue). 
 
 
 
 
Fig. 16: Challenges and opportunities in campaigns and community building 
 
When starting a campaign, a challenge is to consider potential threats and legal 
complications. Often an activity for measuring air quality can be a sensitive topic depending 
on the local context, for instance when the collected data can contradict or complement 
official data that is lacking or incomplete. Other situations can arise when measurements are 
taken in public spaces or nearby private sites without explicit authorisations or implicit 
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acceptance from the organizations or companies, or when such activities have the clear of 
promoting policy advocacy campaigns. 
 
It is a very good practice that the community is trained quite extensively before the pilot 
starts.  As experienced in Prishtina, when the pilot brings young people into campaign 
committees, they need to have the necessary skills to campaign and to mobilize wider 
publics. So, the team in Prishtina provides extensive training on different campaign tactics, 
user generated campaigns, or Google bombing campaigns, including how to create stories, 
how to do mobile broadcasting and mobile journalism, how to use different apps, how to 
improvise, how to do press releases for different scenarios, etc.  
 
A challenge also experienced by the pilots is the management of expectations, voiced by 
Amsterdam regarding their first pilot. When participants are strongly engaged because the 
low-cost sensing technologies are promised to save the world or to help them promote or 
solve their problems, a lot of expectations are created. It is an issue that each pilot constantly 
should be aware of and constantly should think about the best timings when communicating 
with communities.   
 
A good practice (from Prishtina) is to give the committees composed by the participants more 
responsibility or more ownership of the topic. In Prishtina’s experience, whenever more 
responsibility is given to participants, the more they feel more attracted and engaged. A 
mechanism that works well is giving communities a small monthly budget (Fig. 17) which they 
can spend on the topic they are interested in and want to move it forward into a campaign. 
 
 
 
Fig. 17: Monthly budget for each community as an opportunity 
 
A challenge is always to get the message of a campaign into the right media. Communicating 
about the pilots and the Making Sense project in mixed media channels is always more 
effective than just focusing on one. Prishtina’s team is using a lot of social media combined 
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with a hard copy newsletter, which brings a lot of new energy and enthusiasm around 
communicating the issues.   
 
A challenge for each city to consider depending on their local contexts is the interaction 
between the activist and technical dimensions of each campaign. It's a complicated challenge 
to find the perfect mix between the two, as campaigns can be perceived as too technical or 
too activist and in both situations interested parties might be alienated or scared away.   
 
An opportunity to make a campaign stronger is what can be called interventions - in the 
sense of intervening in daily life of citizens and communities. It can be an artistic performance 
or an intervention in the street, where a campaign really stops being something that happens 
in an office to being out on the street and being visible. Gamification might work to attract 
more people to a campaign. 
 
Also related to management of expectations, a campaign needs to set up realistic goals that 
can be tackled with the available technical and social tools. For example, starting an activity 
with a grand goal to stop climate change, is already setting considerable obstacles and 
unattainable goals. Setting a more realistic set of goals will also help in the positive evaluation 
by the community towards the campaign.   
 
To change the issue, change the approach or the topic, or change the target group can avoid 
participants getting bored with the same issues in the same communities. In the partners’ 
experience, fatigue around a certain topic is a real issue that should be taken into account, 
especially when each city is planning for three pilots in a short period of time.  
 
Focus on the people who are well connected in the community when trying to build or 
engage people, is a common advice across the pilots. Finding and talking with the people 
strongly rooted in the community and turning them into community leaders or champions 
within the pilots, can make a difference in the success and impact of any activity.                  
 
A strategy for engagement could be to ask the participants for a small financial 
contribution.For example, instead of giving the sensors or the measuring toolkits away for 
free, the pilots could ask for a very limited amount of money, also to already filter out those 
people who will maybe just use a sensor once and then never again. Another lightweight 
strategy for engagement could be to personalize the technology given to participants in the 
course of the pilot. 
 
Physical meetings are very important when engaging your community according to the 
experiences of the partners in their pilots. Online interactions are useful to save time and 
resources and to engage more people, but participants in the pilots want to feel part of 
something other than just being online. 
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Collecting, analysing and visualizing both hard and soft data 
 
It is crucial to map the flow of data throughout the Making Sense project - both “hard data” 
and “soft data” -to be collected in an ongoing basis, per partner, per pilot and throughout the 
whole process (Fig. 18).   
 
Hard data ranges from measurements coming from the low-cost sensors, to data coming 
from participants in the pilots, for example, number of participants in each activity, their age 
and socio-economic background, number of downloads of the Toolkit, etc. Soft data ranges 
from moments of qualitative observational research by the partners in some of the pilot 
contexts, to the experiences and stories registered in the journaling made by participants 
themselves.  
 
 
 
Fig. 18: Collecting, analysing and visualizing both hard and soft data expression 
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Dealing with hard and soft data individually or jointly poses its challenges and opportunities 
(Fig. 19).  For example, there are challenges associated with the integration of the hard data if 
different types of sensors are used within one pilot intervention. Then there needs to be an 
understanding of how this data can be integrated to represent it in a way that makes sense, 
and also how this data is reported back to the others. 
 
On top of this complexity just described there is another layer, i.e., sometimes soft data helps 
to understand hard data. For example, it will happen when participants use their journals to 
annotate data. This data, when it's added to geographical data, behaves as metadata of the 
hard data. So, the challenge is how to visualize this?  How do you integrate it?  On top of that, 
how do you visualize this when facing privacy concerns and the data needs to be 
anonymized?   
 
 
 
Fig. 19: Challenges in dealing with hard and soft data  
 
There is an opportunity here to co-create a blueprint for the pilots, which serves as a 
reporting tool that allows all partners to report in real-time. It could allow the partners to 
report data per city and per pilot intervention throughout the whole process. And this 
template will present the categories of data that the Making Sense project expects to be 
reported in an ongoing basis.  
 
But at the same time each pilot's going to be looking at a different type of data, noise for 
Barcelona, air quality, and others may be emerging.  So, a one size fits all approach may not 
be possible on how to visualize data for the particular participants.   
 
Other questions in need of answers: who's responsible for this and how far the Making Sense 
project can commit to it?  What resources are available within the project to actually do that? 
One solution may be to sponsor or participate in small hack events and workshops and open 
some of the data that's being produced during a pilot, in order to have a hack to create a few 
prototype visualizations during the process of a pilot.   
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The opportunity about opening up the data and co-creating forms of data visualization, will be 
specific to each pilot because the data will be represented in different ways. The guiding 
principles is if data is opened up, other people will be brought onboard, such as in the case of 
social innovators who are co-producing situated and community data displays. Such social 
innovators can collaborate with the Making Sense and help to visualize the data. And in doing 
so, they are not only going to extend the outreach of the project and shed light on new ways 
to represent the data, but also demonstrate the usefulness of the data that the Making Sense 
participants collected. 
 
Another aspect to consider is collaboration with other platforms, for example, Map for Change 
throughout the UK, or other communities that are doing similar projects. And it would be 
interesting for the Making Sense project to start identifying how to partner up in this. Still 
there needs to be a discussion with the participants about the challenges associated with the 
privacy and the ethical issues behind sharing the data.   
 
 
Project Documentation and the Making Sense Toolkit 
 
Towards the end of the Collective Roadmap, one of the main previewed outcomes is the 
evolving Making Sense Toolkit (Fig. 20), tentatively called Start Making Sense. 
 
 
 
Fig. 20: Expression of the Making Sense Toolkit 
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Regarding its potential audience, the Toolkit would be useful for community organizers, smart 
citizens, other NGOs, activists and social innovators. The format of the Toolkit should be 
accessible to everyone. There might be a second version that is for an academic audience.  
 
Three types of information should be included in the Toolkit: 
● tools and resources that explain step by step how you should set up your pilot,  
● case studies, guidelines, and resources, and 
● testimonials to make it more tangible and fun. 
 
A number of challenges and the opportunities of writing it emerge. A curator and storyteller 
need to be appointed in order to guide everything well and to avoid the danger of lack of input 
(Fig. 21). In each pilot the storyteller collects some stories which will go into the Toolkit, and 
updates the stories in the end. The curator collects all the stories and does some language 
checking, does the layout, etc. Reporting in itself it is quite effortful. For this, good reporting 
templates are needed so that it is easy for all partners to fill them in and know what to collect. 
An option to explore is to organize a book sprint to come up with final outline of the Toolkit, 
write draft documents and advance in the editing of the collected information.  
 
 
 
Fig. 21: Detail of a storyteller citizen, within the discussion of the Making Sense Toolkit 
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In terms of distribution and dissemination of the Toolkit, PR will be important. It can also be 
presented as an eye-catcher at major events such as festivals and artistic interventions. If 
more citizens can be engaged, it could have a learning effect. The Making Sense project is 
well connected to international networks through which the outreach and impact can be 
maximized.   
 
The idea of a Making Sense Academy also emerged, as an ideal place to disseminate the 
Making Sense approach and to reach out to other NGOs and cities who would like to learn 
more about it.  Designers and hackers are also privileged groups to collaborate with (as 
mentioned in the previous topic of collecting, analysing and visualizing hard and soft data). 
 
 
 
 
Fig. 22: The Making Sense documentation parameters  
 
As a general blueprint to collect information (Fig. 22) that will be fed into the Toolkit, the 
following parameters should be defined every time a pilot is set up: 
● a specific target group, their expectations and their experiences, 
● technology: the hardware and the software,  
● involved stakeholders and the partnerships that come out of it,  
● the data collection,  
● the data interpretation,  
● the data visualization, 
● and evaluation and learning.   
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2  
OPEN SHARED 
FRAMEWORK TO BUILD 
AND SUSTAIN  
COMMUNITIES 
 
A tentative hands-on and practical framework for the Making Sense project is now set up as 
the basis of a bottom-up and participatory approach. It is undoubtedly at the same time a 
common and a flexible framework that is able to be considered in its general lines and to be 
adapted according to the specific characteristics and needs of each context. Furthermore, it 
is the key result of a co-creation process between all Making Sense partners, starting from 
previous experiences of participatory sensing and community led environmental monitoring 
initiatives, incorporating constantly the ongoing activities and pilots as they develop from the 
perspective of the team and when possible lay participants, and developing the main points 
of the framework in a co-design and generative tools workshop with partners and key players 
from the Making Sense communities. 
 
The following diagram shows the shared framework for building and sustaining communities 
on a timeline that extends throughout the course of the Making Sense project that ends in 
November 2017. The framework consists of the following components: 
● Identification of a communities, issues, needs  
● Generating awareness, 
● Onboarding Toolkit for the communities, 
● The data sense-making process, 
● Community development that is shown as the large blue bubbles that grow over time, 
● Events that connect the citizens to Making Sense as well as to each other,  
● The Making Sense Toolkit, and the impact and outputs of Making Sense. 
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Fig. 23: Timeline for building and sustaining communities in Making Sense  
 
It was agreed among participants that at the beginning it is crucial to identify a community 
with needs instead of placing technology inside a community that might not have any need to 
measure what the technology is intending to measure. To collect data that matters, 
participants should be highly motivated to solve a problem or a related set of problems (such 
as pollution, noise from mass tourism, or humidity and saltpetre from neighbourhoods close to 
the ocean, among other environmental concerns). 
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Once a community is recognized, some events or campaigns to generate awareness must be 
developed to create a larger number of participating citizens. Later on, as data is proving 
relevant to those communities, different types of events to generate awareness can be 
developed—from seminars or workshops targeted at the media to engagement with other 
communities of interest such as hackers and makers. 
 
The Onboarding Toolkit at the front end of the process is a welcoming package for Making 
Sense pilot participants. It is a resource that citizens can access to give them the tools, the 
information, the log-ins, and the pathways to participate in this project. The entry point is 
generic, and then other resources are made available as required, following a modular 
pyramidal model of “progressive disclosure”. It is organized along four dimensions: 
● Context: background information on the Making Sense project, its pilots and 
communities, infographics, short videos, and other informational resources that the 
citizens may need to access up front. 
● Community: social spaces and platforms where participants can interact, share 
insights and support each other. 
● Technical: software and hardware information as gateways to available low-cost and 
open source technologies that are layered to meet the needs of different people. 
● Journaling: annotating and recording observations, experiences and stories from or by 
participants themselves in a similar format, using for instance digital collectable cameras, 
guidelines for note taking, etc. 
 
As a mix of technical and social knowledge, the Onboarding Toolkit can also contain:  
● Smart Citizen Kit  
● Mobile App 
● Data journaling 
● Promotional material 
● Documentation 
● Technical and social tutorials  
● Incentives  
● Campaign resources 
 
The data sense-making track is shown as the gray zone that runs through the timeline as the 
central core. Data sense-making is an iterative process as is indicated by the loops. Loops can 
start at any of the following stages or activities: 
 
● Set community objectives 
● Collectively decide on data relevant to those objectives 
● Collectively decide on how to collect hard and soft data 
● Documentation, interpretation and visualization 
● Campaign development strategies 
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● Decision making and acting through Powerful Deliberate Practices 
 
A funnel of community engagement, development and maturation is represented with initial 
light blue bubbles, corresponding to early communities of interest and practice, that 
progressively grow into bigger and bigger bubbles, with time and engagement in the data 
sense-making track, and ultimately mature into final Making Sense communities, with 
possible spinoffs also depicted. This shows that the outreach goes further as different events 
are connected, campaigns are placed, and more and more citizens are engaged. 
 
The orange dots are events that connect the citizens to Making Sense as well as to each 
other.  Events can be performed at any stage of the data sense-making process and also can 
be connected with the campaigns. They can include setting up specific “labs” such as the 
Smart Kids Lab (Amsterdam) or the Making Sense Lab (Barcelona), bootcamps, active social 
physical social spaces, artistic interventions or performances, external hackathons, etc. 
 
The impact of Making Sense will be felt in the future in several fields, identified as green boxes 
at the end, and through multiple key outputs, shown as yellow bubbles. In this context, not 
only Making Sense communities, but also other future ones will use the Making Sense Toolkit 
to build and sustain themselves using the common framework that starts with identifying a 
community with needs. 
 
The Making Sense Toolkit should be written in plain and accessible language, and made 
available as a PDF (i.e., downloadable and printable for free). As its potential audience, the 
Toolkit would be useful for community organizers, smart citizens, other NGOs, activists and 
social innovators. The Making Sense Toolkit at the delivery end of the process is envisaged to 
contain the following modular elements (online and offline): 
● A pilot methodology: a step by step guide containing tools and resources that explain 
how to set up a pilot 
● Best practices (what works and what doesn’t) for community engagement  
● Technical resources, documentation and tutorials for use of low-cost sensing 
technologies 
● Testimonials and personal stories from the pilots to make it more tangible and fun 
● Description of the pilots as case studies 
● A full length documentary 
● Guidelines and strategies for campaigning and engaging the media 
 
As a final insight, the participants agreed to discuss a set of common templates to document 
and follow up with the pilots: a pilot blueprint with an evaluation categories to share learnings 
and a database to track hard and soft data; journaling; the general evaluation template 
containing the reporting and data collected, and a template for each pilot set of methods.  
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3 
PROPOSING A 
MINIMALLY VIABLE 
OPEN MANIFESTO FOR 
MAKING SENSE 
 
Focus first on the needs and concerns of the local citizens and 
their communities. 
The collected data must matter to them or they will not be motivated to continue their 
participation. The pilots should be driven by human needs, not by the technology that is 
available. Making sense refers to what makes sense to the citizen participants. What makes 
sense to them is information/data that is understandable, relevant, useful, timely and 
actionable. Manage expectations of the citizens and communities you're engaging and set up 
realistic goals. 
 
Facilitate the transition of citizens from being “passive 
downloaders of data to active uploaders of action.” 
Do not overload citizens and their communities with content at the start. Practice progressive 
disclosure while always remembering transparency. Invite them in with the basic information 
they need to get started and then give them more as they become involved. Citizens and 
communities need to be supported as they grow along the sensing towards action 
trajectories. Not everyone needs to be fully involved in all stages of a crowdsensing initiative 
and this is fine. 
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Don't push technology just because you can, but still prototype 
fast and early. 
Even when technology pushes are effective on initial stages of a project, if they don't get 
linked to communities of interest and support structures, they will most likely dim out and fail 
with time. These are not commercial ventures and we don't need to spread our products at all 
costs. But we also don't need to wait until all the data has been collected to start testing our 
technical and social solutions and toolkits in ordinary contexts. 
 
Standardize tools for documentation, data collection and 
reporting as soon as possible, but also explore and iterate 
alternative ways to visualize and use this data.  
First, embrace a mindset of minimum viability in product and process. Then understand that a 
shared tool that is used in real time and that works across all contexts will help to ensure that 
insights are shared along the process of community building and sustaining. This will also 
help to integrate both hard (sensor) and soft (human) data, to better interpret, visualize, 
enrich and disambiguate the captured information. On top of this, explore all possible ways to 
visualize and employ all collected data. Its usefulness is the key point. If what we get out of 
sensing is not readable and usable by those who will benefit more from it, we need to rethink 
and iterate more the sense making part of the participatory sensing as a whole. Technical to 
social translation is often needed by design and this not a bad thing if done within inclusive, 
collaborative, and iterative frameworks. 
 
Build ownership and trust with communities. 
Put in place new and alternative ways of sustaining engagement of citizens. Provide tools 
that citizens can adapt, hack and alter according to their own needs and resources. Give 
involved citizens decision-making powers in several steps along the process, whether 
through specific forms of internal organization and governance, whether just by creating 
robust participatory channels.  Assigning small budgets to be run by communities themselves 
can enhance a sense of responsibility. 
 
Always consider social, cultural, economic and political 
asymmetries. 
Don't assume that all or most citizens can engage in an equal standing in any technical or 
social activity. Take into account existing biases that hinder diversity for instance of gender, 
education, ethnicity, income or geographical origin. Moreover, localand contextual 
circumstances matter and can turn into serious constraints to participatory sensing. 
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Explore all social spaces and possible media channels for 
community engagement. 
Online forms of engagement are efficient but face-to-face meetings are best.  People like to 
be with other people. Some examples include: a) meet-ups; b) committees of the participating 
citizens that serve as decision-making teams; c) bootcamps with training on campaign tactics 
to lower the barrier to entry; or d) interventions in the streets. Use mixed media channels such 
as hard copy newsletter in combination with social media channels.  Consider the audience. 
Should the message be technical or issue-based or both? 
 
Celebrate the diversity between your partners and testbed 
contexts.  
The three Making Sense pilot cities are characterized by incredibly diverse circumstances, 
issues and communities. This situation poses challenges for documentation but provides 
tremendous opportunities for the final deliverable. The final Making Sense Toolkit will benefit 
greatly from the diversity in lessons learned through multiple pilots across the cities. 
 
Expand and enrich the project teams over time, considering 
possible forks and spin-offs. 
Seek connections with like-minded organizations and individuals. Consider adding to the 
team and integrating technical experts as well as experts in communication, innovation, 
community and sense making such as: external innovators; storytellers; curators of 
information; influencers; hackers; designers; local champions; and others. 
 
Build new governance models. 
Open and inclusive relationships between citizens, communities, NGOs, public 
administrations, companies and others, are to be encouraged and supported. Consensus is 
not the only model. There needs to be mutual acknowledgement of competing and/or 
divergent ideas of common good. Go for 'sharing of power' where all involved allow the 
outcomes to be unpredictable and with consequences. 
 
. . .  
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